FEASIBILITY STUDY
CF SMALL COMPUTER APPLI CATI ON
CF MULTI - TRADE SCHEDULI NG



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
16 JUL 1986 N/A -
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER
Feas b|I|_ty Study of Small Computer Application of Multi-Trade £b. GRANT NUMBER
Scheduling
5c. PROGRAM ELEMENT NUMBER
6. AUTHOR(S) 5d. PROJECT NUMBER
5e. TASK NUMBER
5f. WORK UNIT NUMBER
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Naval Surface Warfare Center CD Code 2230-Design Integration Tools | REPORT NUMBER
Bldg 192, Room 128 9500 M acArthur Blvd, Bethesda, MD 20817-5700

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR'’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE SAR 22
unclassified unclassified unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



FI NAL REPORT
FOR

FEASI Bl LI TY STUDY OF SMALL COWPUTER APPLI CATI ON
TO MULTI - TRADE SCHEDULI NG OF A REPAI R DEPARTMENT

TO

SNAME/ SHI P PRCDUCTI ON
PANEL SP-8 | NDUSTRI AL
ENG NEERI NG

JULY 16, 1986

BY:
NATI ONAL STEEL AND SH PBU LDI NG COVPANY
HARBOR DRI VE AND 28TH STREET
SAN DI EGO, CA. 92138



THE NATI ONAL SHI PBUI LDI NG RESEARCH PROGRAM
THE SOCIETY OF NAVAL ARCHI TECTS AND MARI NE ENG NEERS
SHI P PRODUCTI ON COW TTEE
PANEL SP-8
SHI PYARD | NDUSTRI AL ENG NEERI NG

FEASI BI LI TY STUDY OF SMALL COMPUTER APPLI CATI ON
OF MULTI - TRADE SCHEDULI NG

FI T NAL REPCRT
TASK ES-8-27

Submitted to:
Maurice W Cunningham 111
Mar Ad Program Manager and Chairman
SNAME Panel SP-8 on Industrial Engineering
Bath Iron Wrks Corporation
700 Washington Street
Bat h, Maine 04530

Conduct ed by:
National Steel and Shipbuilding Conpany
Harbor Drive and 28th Street
San Diego, California 92138

Date: July, 1986

This project is managed and cost-shared by National Steel and
Shi pbui I di ng Conpany for the National Shipbuilding Research

Program The program is a cooperative effort of the Maritine
Adm nistration’s Ofice of Advanced Ship Devel opnent, the U.S.

Navy, the U.S. shipbuilding industry, and selected acadenic
institutions.



The Shipbuilding and Repair Industry has long stressed the need
for planning and schedul i ng. Organi zations and systens dedicated
to this end vary greatly from yard to yard depending upon size,
conpl exity of ship(s), and even custoner requirenents.

This feasibility study is based upon the belief that nost yards
have hi ghly devel oped systens for ship construction and ship repair,

utilizing main frame hardware and software. These systens are
based on yard w de Master Schedules and are oriented to individual
ship requirenents, therefore, leaving interfacing of rmulti-ship

scheduling to departnent |evel solutions.

Most trade departnments of nost yards have solved these Master
Scheduling system voids wth manual paper work nethods, which

result in laborious, tedious and tardy data and reports. Man
power planning and forecasting is guess work, and energent work
scheduling is managed by crisis. The snall conputer has reached

a very high level of sophistication, but has not yet been fit
into the departnment |evel, conplete with yard wi de systeminterface.

Futher to these points refer to exhibits |I thru IIIl. The cl assic
flow (exhibit T)] differences between shipbuilding and ship repair
do not greatly alter the shop trade scheduling objectives and
controls. However, overall management is conducted by ship (exhibit

[TTY ] leaving shop nanagenent the problem of integrated item
schedul i ng. The shop managenent can best be _acconplished fhru
item priorities rather than ship priorities Kexhibit [ll)|and

a sound system nmust be in place in order to provide adequate
schedul ing and control
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The technical objective of the study was to determne the
feasibility of developing a scheduling system that wll provide
a Milti-Trade Repair Departnment* wth: (1) Man power pl anni ng;

(2) Critical job scheduling; (3) Sub-job item control; and (4)

Purchase parts interface to schedule. The study would review
small conputer  hardware, off shelf software, custom program
software, and over all cost paraneters.

The wultinmate system wll be basically wuniversally applicable,

and have interface capability to other conputers including nain
frame type

* - W found that a Miulti-Trade (or even Single-Trade)
Production Departnment, as well as a Repair
Departnment, can benefit well from the results
of the study and therefore we stress this broader
scope at the outset.

The study consists of the follow ng:

1. Mbdel Preparation

Through interviews wth departnent nanagenent, planners and
schedulers, we were able to docunment specific requirenents
and probl ens. These were generalized in order to create a
nodel which would be as universal as possible.

2. Model Paraneters

Here, we quantified record sizes and conputer processing demands
to permt determnation of small conputer hardware and software
conpatibility to the nodel

3.  Conputer Application

W investigated state-of-the-art snall conputer hardware and
software to solve the nodel paraneters, and develop generally
applicable systens criteria that would pinpoint limtations,
potential results, support requirenments, and costs.

4, Concl usi ons

W believe the study is conclusive and does offer potential
for a majority of shipyards. Smal | conputers do offer ultimte
system applications capable of man power planning, critical
job scheduling, and nmain frane interface.



The Mbdel

Qur study resulted in a nodel (greatly sinplified) containing
the essentials of any yard scheduling task.

Labor
Mat eri al
Speci fications
Qut si de Servi ces
Pl ease refer to the exhibits IV thru Xl .)

—_ O © o o

It is recognized that an activity with nmachine capacity limtations
would require consideration, possibly as a fifth factor or as

part of, or a substitute for, |abor.

The nodel [exhibit TV) ]Jis based on identified and energent work
requirements.

0 Jldentified work is planned work. (lexhibit V)

Mast er yard schedul e
Wor k package(s)
Contract package
Cust oner order

Etc.

0 Energent work |(exhibit \0| is unplanned work; general ly
uni dentified until in the course of other work.

D nensi onal differences
Conponent di fferences
Material differences

Rewor k

“Qpen and Inspect” orders
Work support, e.g., tooling
Etc. )

o O O o O

O O O O O o O

System | nputs and Qut puts

The nodel assunes that system inputs can be of any source, from
a main frane conputer naster plan (probably a work package) to
a hand witten work or service request. Further input details
must be made as fol |l ows:

0 Itemcoding (identification)

0 Labor standards or estimates

0 Work routing

0 Material specifications

0 Purchasing information

0  Engineering, specification, and change order data
0 (And so on, depending on the system specifics)

0 Job Conpletion or Need Date




System outputs are invisioned in the form of CRT readouts in the
“working node” and printouts for the “history or report node”.
W see the following as a partial |ist of outputs:

Job and\or Material Status
Job and/ or Material Late/Due
Manpower / Load Anal ysi s
Change order status

Rej ection status

O O O o o

The possibilities here are infinite and the objectives of a specific

application will determ ne the planned outputs

One operating nodel flow is charted in|exhibit X The order is
processed conpletely thru all phases of i and shop action
including nmierials requisitioning. The record file (nmster)

is constantly up dated throughout the cycle and “real tinme” anal yses
and action reports are generat ed.

An overview of the ideal small conputer input and output flow
(exhibit XY ] summarizes what we hoped to acconplish in this
feasibility study.




)

o

(-]

LABOR MATERIAL

ORDER ENTRY | :
i ‘

SHIP | %

" i

SHOP SPECIFICATIONS ] OUTSIDE SERVICES |

] ;

SHOP & SHIP | '

FEASIBILITY STUDY OF SMALL COMPUTERS

APPLICATION MODEL

! !
)
i
|
:
e S R IR A B R

EXHIBIT IV

-}

(]

> JOB COMPLETION

ON SCHEDULE

WITHIN BUDGET



TYPE OF WORK
| DENTI FIED | ENERGENT

LABOR

4
=

ORDER ENTRY
> SHIP
> SHOP

> SHOP & SHIP

-

SPECIFICATIONS

7

EXHBIT V

| JOB COMPLETI ON

"ON SCHEDULE
"WTH N BUDGET



OUTSIDE SERVICES
PLANN NG
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Smal | Conput er Anal ysi s

The second najor phase of the feasibility study was the hardware/
sof tware anal ysi s.

W could not be exhaustive due to the project scope and therefore
we tried to strike at the heart of the state-of-the-art, so to
speak.

Limtations were required in terns of the systens capacities.
We assuned 5000 records and 8000 bytes per record maxinun(s).
This equates to 40 nmega bytes.

M. Javier Islas, an accountant and conputer applications engineer,

anal yzed various aspects of the requirenents and made the follow ng
recommendat i ons:

0  Smal | (personal) conputer  hardware, utilizing off-the-shelf
software and custom program softwarer are capable and avail able
for use in a scheduling system that will provide a Milti-Trade
Repair Departnent wth (1) nman power planning, (2) critical
job scheduling, (I§I) sub-job item control, and (4) purchase
parts interface. he critical area wll be centered around
defining project paraneters with regard to data size focusing
on constraints and limtations.

0 The system capacity can be broken down into two elenents.
The first has to do with the total nunber of records (distinct

items) ; the second wth the field (item data) ; i.e.,
specifications, size and its relationship with the CRT (nonitor/
screen)

A record size should be kept at a maximum of 8,000 bytes with
100 fields of 80 colums each. These considerations are within
the constraints found in |ong standing proven software.



The software considerations should focus on those off-the-

shel f products which are considered the “standard” in the
i ndustry. The off-the-shelf software (because of performance
software support and updates) would be those which handle Data
Managenent , Pr oj ect Managemnent and m cr o-t o- mai nf rame

communi cation (1 RMA).

The Data Managenent software system considered the
“standard” software in the personal conputer industry
is dBASE 11l Plus. It provides data storage and
retrieval, wth or wthout knowedge of the system
progranm ng |anguage, in an easy and efficient nanner
with an additional broad range of applications. The
system requires |IBM PCXT or AT and/or conpatible
hardware with at |east 384 KB RAM In addition, the
record size is limted to 4,000 bytes, and the field
size-is limted to 128 fi el ds.

The Project Managenent software system considered

the leader, if not the “standard”, in the personal
conputer industry is Super Project-Plus. It provides
project planning, scheduling and budgeting in a flexible
system with nany visual features. The system requires
IBM PC/ XT or AT or conpatible hardware with at |east
320 KB RAM In addition, the task size should be

kept at 420 bytes for average projects wth three
assignnents |inked for each task.

The Communication software and hardware system for
mcro-to-mainfrane link for [IBM PC, PO XT, or PCOAT
is called | RVA This comunication link is considered

the standard in the personal conputer industry. It

is capable of Termnal Emulation as well as file
transfer utilities. The system requires mnimal RaM
anéi can be wused in either resident or non-resident

mode.

In addition, nore and nore custoni zed software prograns
are being designed with such flexibility that they
shoul d al so be nonitored.

The “standard” software and nobst custom software manufacturers
have focused their research and developnment with the hardware
considered the “standard” of the personal conputer industry,
whi ch has been IBM for sone tinme now.  The hardware has conti nued
to inmprove over the years and the market place has becone very
conpetitive which has decreased cost to lower and |ower |evels.



| f costs are extrenely
justification, then we should consider

critical

to

These machines have been performng well,

expertise versus vendor

0 In addition to the hardware,
in order to analyze the cost
directly related to the size of
using key stroke data entry

XI1,| indicating prices of the major

st andar d

| BM s.

the operation and
| BM conpati bl es (clones).
but require in-house

Pl ease see exhibit

conponent s needed.

we should consider the input cost
versus benefits. This cost is

the data and can be estimated
estimating techniques.

it would require

Conmput er System Cost

At the nmaxinmum capacities sof t war e
approxi mately 500 to 600 hours.
Exhi bit-XI'l1, Summary of Basic Persona
| tem Description | BM
Har dwar e
CPU with Hard Di sk $3,500
Col or Monitor 500
Dot Matrix Printer 1,000
Communi cation Interface
(including software) 1,000
SUB- TOTAL $6,000
Sof t war e
Dat a Managenent $ 600
Proj ect Managenent 600
SUB- TOTAL $1,200
TOTAL ESTI MATE $7,200

O her

Mai nt enance

Equi prent Lease

| BM
Conpati bl e

$2,000
300
500
700

$3,500

$ 350
350

$ 700

$4.,200

Est .
cost

$ 200 per nonth

$ 500 per nonth



Mbdel Vs. Conputer Systen(s)

Based upon the foregoing recomendations we studied the software
in order to make specific “linkage” to the nodel.

W see the linking as foll ows:

Sof tware Descri ption Model Function

1. dBASE II1 plus Order Entry Master File

Labor File

Material File

Specifications File

Services File

Hours, Trade Manning, and Load Anal ysis

Al'l Systenms Reports

Do OO OO OO0

2. Super Project-Plus Pl anni ng Anal ysi s
Critical Path Schedul es

0 Start Date Determinations

o o

3. IRVA 0 Down Loading From Mainframe Files
Up Loadi ng Possible

o

My we stress that this study in no way should limt the system
application to I.BBM PCs or the software used as exanples.
For exanple, the Apple Micintosh is a very fine and powerful PC
and software is unlinmted. Wuat has been acconplished is this:

1. THERE | S SYSTEMS NEED.

2. THE SMALL COMPUTER |'S CAPABLE OF DA NG THE WORK

3. SOFTWARE |'S AVAI LABLE.

4, THE COST |'S REASONABLE.

5. A SYSTEM APPLICATION WLL REQU RE SPECIFIC DESIGN AND
CERTAI N SPECI AL PROGRAMM NG

The next step in this process should be an actual application.

Such a project would require in-depth nodel and systens detail,
not possible in this feasibility study; actual small conputer
hardware and software determination and acquisition; and a
sufficient period for devel opnent, start-up, and on goi ng operation.
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